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ABSTRACT

This paper deals with three areas concterning early
vocal development: (1) review and critique of existinug experimental
evidence suggesting that early vocal behavior has the properties of
an operant response, (2) speculations concerning the rsle of
non-verbal vocal behavior in earlv psychological development, and (3)
suqgestions for future research. Skinner's "Verbal Behavior" takes
the position that verbal beshavior could be analyzed witiwin opearant
conditioning frameworks., Chomsky argues that the system which Skinner
proposes is too simplistic to account for the intricacie:: of human
speech. Other work reviewed covers conditioned vocal responses,
conditioned response differentiation, reinforcer effectiveness, and
the relationship between age and conditionability. Speculation about
the role of early vocal responses includes a discussion of wWatson's
hypothesis that the human infant is structured from birth for the
response-contingent sequences must occur within the infant's memory
span in order for him to develop an initial awaremness that his
responses resulted in the change in external stimulation. Tt is
suggested that the role of reasponse-contingent stimulation on vocal
development and its long-term consequences on vocal behavior warrants
further investigation. (CK)
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actors that tend to enhance

he relationship have been very limited with respect to those potentially

usahle, Winitz & Irwin, for example chose to examine phoneme types and
phonems frecronaies that occurred in 30 breath sampling periods periodically
takenrn over e first two and one<=half years.

Several studies {(e.c. Zareltz, Fisichelli, Costa, Karelitz, and Rosenfield,
1264; Cameron, Livson, and Bayley, 1967; and Spiker and Irwin, 1949) have

ralated early vocal production to later intellectual development with somewhat

mixzd resuits. In general, a small positive relationship seems to exist betwzen

the two with perhaps a stronger relationship for females than for males.
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Teential review of that bock severely crit-
2havior couid -2 analyzed within an

such concepts as reinforcement,

tietion, etc. Whereas Chomsky acknow-

iecged that tho ingizhis thot had bzen gained in laboratory experimentation
wi.a liira=numans were ¢colle “genuine ne addea that they "can be applied

te comnlex human behavier only in the most gross and superficial way, and

that speculative attemntes to discuss linguistic behavior in these terms alo

omit from consideration facteors of fundamental importance . . . ." [p. 28]
Chomsxy concludes the paragrash which includes the above quotation by comment-
ing on the fruits of the book’'s efforts. He asserted that "The magnitude of the
failure of this attempt to aczount for verbal behavior serves as a kind of measure
of the importance of the factors omitted from consideration, and an indication

of how littie is really known about this remarkably complex phenomenon.," It
apnears that the line of attack which Chomsky has chosen to make is, at least

ir. part, somewhat misdirected. His argument in essence is that the system which

Skinner proposes is too simplistic to account for the intricacies of human speech.
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Waot ThamsTie e nrentls TTii0 ta vaslize is that Verbel Behavieor is o the —~ai=

5 mtasamAnt @0 o taacin | Tha thasie meet giand or f211 on the basis of the
- - et T e e T e S N Tl - To7r : B
oy omon Hhot s coemavziad oe ot Ar MacCeorguedale [1970) points out,

-~

"ATThough Rig thesis is emniricsl, Tiinnar's book has no experimental caita

-
v

responses which definite]

tavalving 2 1 v
dermaongirats whot Tt avosaasos Mo lnwokes to expiain verbal behavier ave in
fapt fmealvod Lo it ovaduction oL, T o, @47, Whether or not Skinner's
matad of eooronsi to saron] ehavior LT oootentinlly useful in accounting

fow tan £l vneoe a7 nflels awnacss S 2tiil an unanswered empirical question and

it

iz I any aveons, bovend the zoeone of the present paper. It is interesting o

neta, howevor,thot Skinner (1237 06 assert that, "The process of ‘opercnt
Amm il mmimer” fm maamt mamant o sz schan srarhal hehavior ig first acouirec

n, 297 Aand R s o tRak pasad ot sea 2hel] confine ourselves.,

oublicaticn of Verbal Behavior thers has

f racoarch on vocal behavior of infants veing

The first sucec=ssfyl] attemp® to increase vocal cutput using operant

tecinicues was repored by Rheingeld, Gewirtz and Ross (1959). Using
s with 2 median ace of 3 months, those investi-

' Jizcrete voliced sounds other than "straining sounds and
couchs, and *he whistles, scucaks, and snorts of noisy breathing." Al-
though the reinforcement was consistent and unvarying it did not differ
from what any mother might do when her baby vocalizes. That is, the ex-
perimenter simulitan ously smiled, touched and vocalized back to the child
when the child vozalized. Each day the children were to have three 9 mirute
sessions, with two days each devoted to baseline, conditioning, and ex-
tinction. (In this study, as with others to be reported in this paper, re-
sponse rate will be converted to responses per minute [RPM] when feasible in order

to provide maximum comparability across experiments). With this procedure, response
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ToTTmonTor Tt~ nsio ong drentod o ohout 3 rogrTeonees per minute curing
exaction., Vv Lo ouothors poivied out, however, the demonsiration that

Lhm nlleced 0 sinegies gtievlor e 122 to pperant conditioning had not hoen
commletaly oo omoliched ., Tt 2 noesikle thet i was not the contingent relation-

gRin reatwons o gacn’ re o mence and the socia

oort, oorolenaing eiimulus for the respeonse in question.

aimeaslf Yo the isgue of whether the social

man . ot o paarass

gticlvg war ) colnTercine siienTos or a releasing stimulus Weishers (12720
gt m oa wicds - aaten pavensieseis] sitgation veing ¢hildren of the same ane
and Trom the o2 inetitution oz Rreingold et 2l. in which one experimentzl
croon was ot ovoed with fhe came reinforcer that had been usecd by Rheingold

2% zl, This ¢ oup was comrpared o another which received the same reinlorcing

aizh had the sccicl stimulation presented non-contingently witn
Tontz ! voeol aehavier. Two other experimental conditions by
=o of interest. On2 consisted of contingently presented non-

- ion (a door chime): ‘whereas, the other condition presented the

f Weisbers's rosults demonstirated that only the Contingent Secial

ours wag gignificantly a‘fected during conditioning. Its respcnse

ratc increased from 2opreximately 1 RPM to slightly less than 3 RPM during

corditioning and d=clined 7o approximately 2 RPM cduring extinction. Thus,
whereas thee are larce response rate differences between thuse found in
Weisherg's experiment and those reported by Rheingold et al., the yeneral trend
of Weisberc's data tends to support the notion that contingent social stimulation
acts as a positiv2 reinforcer for veczlization rather than as a releaser for that
hehavior. One other experimental condition that W&berg used suggested tha:x

the mer: presence of an unresponsive male stranger did not affect vocalization

rates «~f infants.
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pdult Tomnlo velce Nhich togan 1.5 seconds after vecal
o7 et mrtomriments]l meeditiems B owas oresent 27)

Taem T sgrm e s [oRr— ey de 1 N v
Tact T was Tiven 5 goparaiz 10 minute seszionz zach
i TR mam P A ET =\ = v AT =t =2 T DA h/ T
momd E i am e PTTS yg, T2, 2nd extinction (NEP). The N7
gvar c mhoewn 0 Tiemifionet d-seamen from mean baseline frequency (aporoximately

rarmactivels e mrtimgction £essions the response rates for both crouos

gracually aporeociaed (ne haseline rate. Althoush the sparse way in which hoe

TeEULiE sygaledl fcrant, it appears that the freguency
ol ~rgwonding during cand gro-p was significantly higher than
L1 % kg

coneclude that whereas "Human cre-
se-~a s not 2 mecesseary footor in conditioning infant vocalizatiens, . . . it
funciions te irereasc e reinlorcing eifeciiveness of the human voice." Lo. 305
The cenrassed rates of vocalization that both Weisberg and Todd and Paimer
reoort, reletive Lo thos 2 revorizd oy Rheingold, Gewirtz and Ross demend explanati
On2 possible explarnation fo- *his discrepancy has been suggested by Weisbkerg.

In comnaring his experiment to *hat done by Rheingold et al. he observed that,
whereas the later investigators had worked with their Ss in the infants' own

cribs he had used an experimental room. From Todd and Palmer's description

of their procedure it appears that they also used a novel setting [an experimental

ion.

erin]. It is therefore possibie that the relative novelty of these situations produced

response inhikition of vocalization.
Another possibility for Todd ancd Palmer's rate reduction may be derived

from a recently reported experiment by Ramey and Ourth (1971) concerning the
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waT colnyed Dy oot it as 5 seceonds, conditioning did not cocour

T2 orhuns usad. However when reinforcement was cdelivered by

_ - - -- a!,ﬂ 1 K K £, P EN) R =ler
S ST R nove. eumaerimanial 2 lualiorn in the pregsance of the infant's unresrtonsicre
~oter) mean toTmamEa wots e meanoad from aroroxl cately 2 RPM durine bosel -2

SSVmnioie of noorovimrainit T RPM during conditicning and declired o

izotions whnich have beer menticacs

The ottomats o condit
sc Ior have 2l) concermcd (Rr2moolves with non- selectiively increasing the
recuency ol emiszion of 2l vozal gounas other than erving, fussing, .
Alcocouching or other such <oundz which typicaily are not considerec pa

222bling. However, cne of the major tenets of the learning theory approach to

V";‘C; = \‘;e
Porily Soocounind Tor By sclioilvio rainforcement of a subset of all the vocal

zounds that an infant can make ‘s2e Miller and Dolland (1941), Mower (1950)

and, Skinner (1557)Y] It shhould be noted that whereas, there appears to be a
ceneral and nrobably well f~-~cad assumption among psychologists that there

are no significant differences in the initial vocal repertoires of young infants

in different cultures these acthors have been unable to find any good empirical
evicence to sunport this very claim. Given the importance of such an assumption
more good cross cultural psycholinguistic research seems to be in order). Routh

{1969) has, hcwever, provided some experimental evidence to suggest that the

frequency of utterance of voweals and consonants can be selectively affected by
differential reinforcement for Infants between 2 and 7 months of age. In this
carefully conducted experiment using 23 home-reared infants and 7 institutional-

ized babies he mainiained 3 experimental groups which included the following

IC
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TN v Tarzement o7 o7 discreoic veoalizations, (2) re‘nforcemeont
of conzconar:s onlv and 32 oinorcema2nt of sowels onlv. The reinforcomeon:
wa s ko mawa ~n oot soac oy Thalneslo e 27 and consisted of 2 amiln thavan
"=t sounds nnd nimueltoraous orecsure on the infant's abdomen. Ixporimonior

[P

aryor raliaylitite duvice contitioning of L 27 for vocalization, -S1

Tirnt, althoush 20 fs zomoewvnnt C10icult o determine with precisior mom the
= -1 T\ 7 =T _ i A £ o= -
zrall mean RTM for vecalization was feor 2ach

t the asyTmrintic conditioning rates are guite

2 Weirherg (19563) and Todd and Pelmer

d cd by Rheingold et al. (1952) and Ramey and
Curth {1271). At least two possible oxplanations for Routh's high response
ratzs ralative to Welsberg's arnd Tedd and Palmer's sugygest themzselives.,

1) mou*k uszed mainly hom=z rzared infants who may differ somewhsa! in vozal-
izotion rates from inztitutionalized children (see, for example, Brecbeck and

Irwin, 1946, Goldfarb, 1943; and Dennis and Najarian, 1957 for supporting

information). (2) From a fooinote in Routh's paper it appears that the home-
reared children were conditioned in their own homes which may have reduced
the probability or macnitude of vocal response inhibition due to a completely

new experiment2l situation such as that used Ly Weisberg and Todd and Palmer.

The second point to be emphasized is the overall increase in all vocalizations
in the two groups in which only a subclass of all vocalizations was reinforced.
Routh explains this general increase using the principle of response generatlization.

Q
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Reocantly 2omny, Tioser ) o-d Tizz (1871) have rencrted an analogous finding

frThigt it Tam detntlad Totae s e mpmar wits maternally deprived infonts
WoTD Vocdlly rhinrcoec. n tnis laticor erperiment there was an apparent increase
Im Intensity and comtlexiiy of voczolizotion even thougn any non-fussy veocal
roTaonte of minienl ivianeits s sefficient for reinforcement to be delivered

(1¢70) corrently have the on'y

g comrvarative reinforcer effective~

cy attempted to analyze the relative
ailcgtiveness of the components of the social reinforcement that has been

oo it rzguaclly cged {llie., reinlorzement patternaed after that used by
Rreingeld, 22 21.,. Th2 comporents cf the sccial reinforcement are (1) visual
siation, and (3) auvditory siimulation. The visual

d
rainforcement conristed of »n exparimenter's smiling and nodding his head,

tme tactile of the exrverimenta-'s rubbing the infant’'s abdomen with the palm of

)

hir hand, and the auditery of @ one sccond tape recording of a female's veoice

Two =xXroriments were conducted with one using 16 institutionalized
L2 institutionalized infants. The first experiment
~s with 2 of them consgigting of the R pair-wice

» components. The fourth condition was similar

COT

to that used by Rheingold et al. (1959) and consisted of all three components
presented simultaneously.

The second experiment focused on single component reinforcers.

Conventional baseline, conditioning, and extinction procedures were
used in both experiments with two 20 minute sessions devoted to baseline.
The criterion for conditioning was somewhat different than that used ir. pre-
vious experiments and warrants comment. An infant was judged to have been
conditioned when he "had achieved a vocalization rate at least 2.5 times that

of his baseline rate and had sustained it for 5 consecutive minutes or until

ERIC 9
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larcer research oroiect, Ramey and Watseon (1270) subkiceiel
22 L0-=week cld infants and 27 lé-wesk-old infants to operant conditioning
orececures cesigned to investicate the effectiveness of non-social reinforce-
ment on male and female infants’ vecalizations. All infants were from upper
middle clas~= packgrounds and were home rearec. The procedure involved
conditioning and 2-minutes of extincticn.

Infznts were reinforced with 2i*aer 2 l-second oresentation from a light mounted

ot

n The center of a bullseye and a2 i1-second presentation of a 1000 cps tor=
simulteneousiv or recieved the licht alene. The results indicated}? change from

baseline for the 10-week-o0lds under any of the experimental conditions.

However, a*t 15i-weeks there was a significant increase in the mean vocaliza-
tions from bzselins performance to the last minute of conditioning from 3.2%2
RPM to 6.00 RPM respectively £t =2.354, d.f. =26, P<£ .025)., When the
results were broken down by sex and type of reinforcement, however, it was
ocbserved that the increase was dve primarily to the males under the ligqht-only
reinforcement condition who increased from a mean of 3.38 RPM during base-
lir *o a mean of 9.20 RPM during conditioning {t = 6.05, d.f. =4, P< .005).
Although the other mean baseline to terminal conditioning scores were in a
positive direction they failed to reach statistical significance. Watson (1969)

has reported a similar sex by reinforcement modality interaction using a different

10
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conorant resvonas Wlcunl finimilion) which indicates that boyvs condition under

VLT DL relr o CUL oL e Ll lory

LrIor ot not siaen] v leToroement.

consistent with tThe resolts =T TroEente

tho light plos towa) ard it oms ma that the light in the licht plus tone conditinn
WoS soemewnot oversive o tTho I2males serving to weaken the overall effectivo-

. In any event the results by Ramey and Watsc=

{(1270) and those of Watsor (1£533) (bv extrapolation) appear inconsistent with

theose reporicd by Scivvartz, Rezerdborg, and Brackbill (1970) using social

. - e

reiniorcement anc demand furirer research.

Age and Corcitionapility

Moz o0 “h7 zxporiments that are in the cenditioning literature have in

ooicnl age as a facteor in vocal conditioning. Indeed

Gewirtz, anc Ross [1252) and concerns itself with infants who are approximately
o

3 months of ace. There apwnzars to be an assumption that before about three
monthe of ave the vocsl rransmae is arimarily under biological=maturational

conirel and that environmenial Tiimuli are of minimal influence.

Perhap= the most influential study that is cited to support the maturational
viewnpeint was conducted by Eeine’berég, Rebelsky, and Nichols (1965). These
investigators conducted a longitudinal study from birth to three months on 16
subjects. TFive boys and one girl were born to deaf parents and three girls and
seven boys were born to hearing parents. The specific problem to be addressed
was "to what exient are the infant's earliest vocalizations dependent upon
properly timed vocalizations [reinforcement] (1) from his parents ?" [p. 24]

The working assumption appears to be that because deaf parents cannot hear
their infant's vocalizations they are less prone to respond to them vocally and

that this being the case the infants are not likely to have vocalization rates

(1)author's paraphrase

e 11
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gi~ilar to »hiss of hear'ng povonts unless those rates are control’sd nrimarily

“notoea rothor hnn by reinforcament.

oy were derived from 24 hour tape recordincs

>riimately every two wecks for a three—-mont™

soz comparing infan*s of deaf and hearing parenis.

2¢h nhour into 10 8-minute intervals ard detmr—

e st n s ks

miring whethar any sounds that ware judged to beleong in the 6 categories »ad
occurred within that interval. TFraguencies of sounds or durations of sounds

tical analysis consisted of comparing the

1]

ware not recorded and the stat?

N

"percentages of sampling pericds, (2) not percentages of real time" in which

occurred. A similar categorization procedure was

i

<]

L]

caizgorizable v~e2pon

"y

used for environmental sound. . The resulis indicated no significant differences

between the infants of deaf and hearing paren*s in vocalizations. The environ-—

mental sound analvsis "brings out 2 statistically significant difference between

nanies of d2zf parents than of hearing parents.” [p. 30]

With rezoect to infant vecalizat*ions the authors conclude tha* "QOur
findings indicate that occurrence of individual cooing response are not con-
tingent upon specific acoustic stimuli. If they were, babies of deaf mothers,
who cannot get the proper reinforcement at the right time because the contiguity
between mother's and child's vocalizations is absent or very deficient, should
be abnormal in their cooing behavior. On the other hand, our findings can be
explained by postulating a readiness to make cooing responses as a function
of physical maturation; once the readiness is present the response may be
elicited by a variety of stimuli . . ." [p. 35].

It appears that these conclusions are open to criticism.

@ )italics in original
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taro of intervals in which voices were recorded close to the infants,

favering the 1‘“_"%{:5 of hesring -aren*s, this relation=hip is {ar from indic
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ference favoring the hearing group. In any event,
because of the wav in which the data were analyzed it is absolutely impossible

to speak of contingency relationsnips between the child's vocalizations and the
mo*ther’'s vocalizations except by t+~ grossest speculations. But even with the
significant statistical difference in mind, it is conceivable that although there
was a difference in favor of the hearing group, a threshold for contingent vocal
stimulation nezcaessary for conditicning to have occurred, had been exceeded by

thz deaf parent group and that they were simply on a higher variable ratio schedule
gﬁ?feinmrcement. '

Second even if it were the case that the children of deaf parents were not
receiving as much vocal reinforcement from their mothers there is a strong pos-
2l2ility that thewr vioro roeoiving other kinds of reinforcement. In the method
section of their paper Lenneberg et al. noted that:

"All deaf families had installed a sound-to-light transducing device in
the baby's crib which would flash a light if the baby's noises exceeded a
given (adjustable) threshold. There was considerable variation in the efficacy
of this arrangement. In two homes the flashing light (a floor lamp) was lighting
up not only the entire bedroom but-flashing directly in the baby's face. In
another case, red liéhts would flash in the bedroom, the hall, and in the kitchen.
This was the only home in which the device was used as a round-the-clock paby
monitor. In the remaining five families, the light was left-ta‘ flash throughout the
day with baby noises, but the arrangement was such that the mother could not
see it unless she happened to be locking into the room where the lamp was. '

[p. 25] ;

ERIC 13
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From tho description of this arrangement it is apparent that the light
was contingen® uoon noiges tkat the child made and could have acted as a
reinforcer for tis voecalizations. There are several experiments in the literature
which sugoes? that Jichis can o rositive reinforcers for infant vocalizations.

The previously recoried exoeriment by Ramey and Watson (1970) reported such

v
v
i

to ne the case but onlv for 15-weok-0ld males. While there are age differences
between the infants used by Lenn2berg et al. and those of Ramey and Watson it
is 2lso the case that the former's subjects had a much longer exposure to the
poiential reinforcer which might hove aided learning. It is interesting in
addition that in Ramey and Watson's experiment conditioning occurred only
for males with light 2lone as reinforcement and that in the study by Lenneberg
et al. 5 of the 6 infants who belonged to deaf parents were males.

Arother experiment which provides evidence that visual reinforcement
leads to conditioned vocalizations has beern reported by Sheppard (1969),
who was successiul in maintaining high rates of vocal responding with an
infant under 3-months over many experimental sessions using a flashing
light and a tape recording of the voice of the child's mother. That Sheppard's
reoorted increase of voczl responding (from a mean of 1.5 RPM during base-
line to @ mean of 12 RPM during the final conditioning session) was achieved
through operant conditioning and not due to eliciting properties of the reinforcer
was amply demonstrated by establishing "differential responding under dis-
criminative control for both vocal and motor operants . . ." (p. 48). As
Sheppard himself notes, however, the response rates which he reported are
not directly comparable to other investigations because all sounds were
automatically recorded and reinforced in his experiment and not just voiced
sounds.

Finally the previously mentioned experiment by Ramey, Hieger, and
Klisz (1971) provides evidence that light flashes can be used as positive
reinforcement. However, their infants were between 7 and 14 months of age.
Using a voice activated relay which controlled the onset and offset of a
visual stimulator which when activated showed brightly colored geometric
G*‘muli on a bright white background and a "cry over-ride" switch to preclude

ERIC
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re‘rforcement of fussy vocalizations, they werz successful in significantly
raising the mean vocalization rates from 3.75 RPM for bhaseline to 17.52
RPM ¢uring conditiconing.

All of th2 studiss which have just been mentioned, thus, seem to
indicate that the voice-to-licht transducer in Lenneberg, Rebelsky, and
Nichols' study might well have served as a reinforcer for the children of the
deaf parents.

Thus, the data from Lenneberg, Rebelsky, and Nichol's study fails to
demonstrate that the infants of deaf parents receive less contingent vocal
responding from their parents than do children of hearing parents and it
further fails to take into account the possibility of the presence of other
reinforcers either from the parents or from the transducing device. There-
iore, their observation th. 'Probably, during the first three months of life,
there is a minimum of voluntary control [of vocalization] and a close tie to

autonomie functions" is simply unwarranted.

Role of Early Vocal Responses

Watson (1967) has advanced an hypothesis about the effects of early
response-contingent stimulation which tangentially may be of importance
in understanding the role of early vocalizations. He has suggested that
the human infant is structured from birth for the processing of response-con-
tingent information. However, during the first few months of life the "infant
possesses few, if any, responses which both elicit rewarding stimulation
directly from the physical environment and at the same time possess recovery
speeds sufficient for the infant's initial level of contingency awareness . "
With respect to this last point Watson has hypothesized that at least two
response-contingent sequences must occur within the infant's memory span
in order for him to develop an initial awareness that his responses resulted
in the change in external stimulation.

13
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impiication may offer some insights into early vocal development beyond
the natural derprivation nevind as well. After working in the area of infant
vocal behavior for some time I am struck by two aspects of that behavior.
First, vocal responses are among the very first responses which the infant
can control with any orecision. Tong before he has mastered locomotor
skills or eye-hand coordination he apparently can control, at least, the
onset of his non-fussy vocalizations. Second, the vocal response appears
to be particularly faiigue-resistant as has been well documented by condition=-
inc experiments which have reported sustained rates of as high as 8 to 17
responses per minute. (Rheingold, et al., 1959; Ramey and Qurth, 1971;
Sheppard, 1969; Ramey, "lieger, and Klisz, 1971), depending on how a
response is defined. Thus the vocal response is potentially a likely can-
didate for one that will result in response-contingent stimulation.

The consequences of increased response~contingent stimulation for vocal
responding have ornly recently begun to be under investigation. Recently
FRamey, Hieger, & Klisz (1971) have reported increased responsiveness and
increased Cattell scores for maternally deprived infants who were subjected
to operant conditioning procedures designed to increase vocal output. Thus
it might be that early response-contingent vocal stimulation serves generally
to enhance functional ability by serving as a prototype for control experiences
generally. However, this study is based on a small number of children and
must be interpreted with caution until the results from a larger intervention

program which is currently getting under way are available.
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Vothor-T=fant Tntoraction a5 2 Prototvoe for Contingency Awareness

Watscon and Ramey (1871) have suggested that within the interacticpal
games that mothers »lay with their infants (e.g. responding to the infant with
facial gestures, vocalization, eic. when, the infant makes a response) the
infant comes to learn that he can control events in his environment or in
Piaget's term reaches the stage of secondary circular reactions. What then
would seem to be in order would be some exploratory studies which attempt
to look at the behavioral correl: s associated with varying amounts of response- ’
contingent stimulation in mother=infant interaction patterns.
A review of the literature indicates that there is precious little research

in the 1tterature which actually deals with mother-infant interactions. Much

of the research has used mothers' reports as the primary data for analysis and
to a lesser degree there has been actual observation of both mothers and infants
simultaneocusly. Although there have been several research attempts to deal with
the infant's behavior, in the presence of the mother (Schaffer and Emerson, 1264;
Ainsworth, 1963; Lewis, 1971; Wahler, 1969; Lewis and Wilson, 1971; Lewis
and Goldberg, 1969: and Moss, 1967) very little of this research has been able
to deal with the notion of reciprocity of mother-infant behavior which is implied
in the term interaction and investigators continue to search for appropriate
statistical or mathematical models to describe on-going reciprocal behaviors.
Further, as Lewis (1971) has pointed out "It is often difficult to determine
exactly which one of the pair initiates a behavior sequence and time duration
of the sequence.”

That mother-infant interaction is an important component of early
infant development is a point with which few theorists or researchers would
quarrel. Indeed, the reduced opportunity for such stimulation has been
explicitly or implicitly implied to account for the developmental retardation
of institutionalized babies (sce e.g. Spitz, 1945; Bowlby, 1959; Goldfarb,

1945; Rheingold and Bayley, 1959).




The interaction studies which seem most relevant to the understanding
of vocal Lehavior are those by Moss (1957), Wahler (1969), Lewis and
Wilson (1971), a~<d Rheingold and Bayley (1959).

Moss (1967) observed mother-infant interactions in the homes of 30
first-born children during the first 3 months of life. He was able to show
that there was a significant correlation between the frequency of talking that
a mother di” *o her infant at 3 weeks and at 3 months. In addition there
was also a significant correlation between the amount of vocalizing that

an infant engaged ia at each of these measurement times. Although one

it is tempting to hypothesize that infants who vocalize more have mothers
who are more responsive. However, since these data are not based upon
true interactional analyses a number of alternative hypotheses are also
pcssible,

Lewis and Wilson (1971) have provided some data which tend to
support this hypothesis and which also raises the possibility that the type
of response that a mother makes contingent upon the child's vocalizations
may be important. They report that although there is no overall difference
in the responsiveness of mothers from various social classes "the middle
SES mother responds to her infant's vocalizations with a vocalization,
which this is less true for the lower SES mother. It is to be noted that this
same behavior is found toward girls versus boy infants, the girls' vocalization
resulting in more maternal vocalization than boys'". As Lewis also points
out "That girls and middlz SES subjects have faster language acquisiticn
may be no coincidence."”

Wahler (1969) has conducted an experiment on a single male infant
throughout the first year of life. He provides evidence to indicate that the
mother's contingent social attention was an effective reinforcement for
selectively conditioning sub-classes of the infant's vocalizations in a
naturalistic setting. Further, vocal responses which did not belong to
the class to be reinforced declined in relative frequency.

18
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Finally, Rheingold and Bayiey (1959) provide some intriguing information
which appears to indicate that the vocal response may be a particularly
sensitive response to response-contingent stimulation. They report a follow-
up study of 14 previously institutionalized infants, half of whom had received
additional care by one of the experimenters between the sixth and eighth
month of life. Although no other measure of social responsiveness that
the authors used could differentiate the infants who had received the extra
care from those who had not, vocal responsiveness during the home assess-
ments favored the additional care group. TFurther, it is interesting to note
that the experimental group vocalized significantly more than the control
group at the end of the initial intervention period also. In light of other
writings by Rheingold it is quite unlikely that the supplementary social

stimulation which she provided for the experimental group would have been

18

non-contingent in nature. However, the role of response=contingent stimulation

on vocal development is still somewhat speculative and the long-term conse-
quences of enriched response-contingent stimulation on vocal behavior

warrants further investigation.
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